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AMENDMENTS TO THE CLAIMS 

The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1. (Currently amended) An optical signal processing device, comprising: 
an input optical waveguide; 

an optical splitter configured to split optical signals multiplexed on a time axis that are 
entered at the input optical waveguide into plural sets; 

an optical delay waveguide array formed by a plurality of optical delay waveguides with 
mutually different delay amounts in units of time-slots which are configured to delay the 
optical signals split by the optical splitter; 

an optical combiner configured to combine the optical signals delayed by the optical delay 
waveguide array; 

an output optical waveguide connected to an output port of the optical combiner; and 

an optical gate configured to gate the optical signals outputted from the optical combiner 
or entered into the optical delay waveguide array simultaneously at an identical riming on the 
time axis, such that parts of the optical signals of th e d e lay e d plural different s ets which 
come into a prescribed time-slot region at the identical timing a re extracted during Q oingl e 
pr e scrib e d tim e slot r e gion simultaneously at the identical timing: 

wherein at least one of the optical splitter, the optical delay waveguide array, the optical 
combiner, and the optical gate has an optical amplitude adjustment function for adjusting 
amplitudes of the optical signals; and 

wherein the optical signal processing device is a purely optical device for optically 
processing the optical signals multiplexed on the time axis that operates entirely in an optical 
region. 
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2. (Original) The optical signal processing device of claim 1, wherein the optical delay 
waveguide array delays the optical signals and the optica] amplitude -adjustment function 
adjusts the amplitudes of the optical signals such that an amplitude of an output signal of the 
optical gate represents a digital-to-analog converted value of the optical signals. 

3. (Original) The optical signal processing device of claim 1, wherein the input optical 
waveguide, the optical splitter, the optical delay waveguide array, the optical combiner, the 
output optical waveguide, and the optical gate are provided on a substrate, and the optical 
gate is provided between the optical combiner and the output optical waveguide. 

4. (Original) The optical signal processing device of claim 1 , wherein the input optical 
waveguide, the optical splitter, the optical delay waveguide array, the optical combiner, and 
the output optical waveguide are provided on a substrate, and the optical gate is provided 
outside the substrate and connected to the output optical waveguide. 

5. (Original) The optical signal processing device of claim 1 , wherein the optical gate 
includes a plurality of optical gate elements respectively provided on the optical delay 
waveguides of the optical delay waveguide array. 

6. (Original) The optical signal processing device of claim 5, further comprising: 

a plurality of phase controllers respectively provided on the optical delay waveguides of 
the optical delay waveguide array after respective optical gate elements. 

7. (Original) The optical signal processing device of claim 1, wherein the optical amplitude 
adjustment function adjusts the amplitudes of the optical signals such that the optical signals 
outputted from the optical delay waveguide array are combined by the optical combiner at 
respectively different intensities. 

9379104,1 



PAGE 9/15 * RCVD AT 6/28/2006 4:48:10 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/19 * DNIS:2738300 * CSID:40481 561 18 * DURATION (mm-ssJ^O 



06/28/2086 15:44 4048156118 



K ILP ATR I CK_STOCKTON 



PAGE 10/15 



Appku No. Serial No. 09/802,168 
Amdt Dated 6/28/2006 

Seventh Response in Appln, Reply to Office Action of 3/29/2006 
Page 4 of 9 

8. (Original) The optical signal processing device of claim 1, wherein the optical delay 
waveguides of the optical delay waveguide array are provided in forms of silica-based 
optical waveguides, and the optical amplitude adjustment function is realized by optical 
amplitude controllers respectively provided on the optical delay waveguides, each optical 
amplitude controller being provided in a form of a Mach-Zehnder optical switch having a 
thin film heater formed on a corresponding silica-based optical waveguide which is 
connected with a thin film heater functioning as an optical modulator. 

9. (Original) The optical signal processing device of claim 1, wherein either one or each 
one of the optical splitter and the optical combiner is provided in a form of a multi-mode 
interference optical coupler. 

10. (Original) The optical signal processing device of claim 1, further comprising: 
a TE/TM converter inserted in the optical delay waveguide array. 
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1 1 . (Currently amended) An optical signal processing device, comprising: 
an input optical waveguide; 

an optical splitter configured to split optical signals multiplexed on a time axis that are 
entered at the input optical waveguide into plural sets; 

a first optical delay waveguide airay formed by a plurality of optical delay waveguides 
with mutually different delay amounts in units of time-slots which axe configured to delay 
the optical signals split by the optical splitter; 

a plurality of optical gates configured to gate the optical signals respectively provided on 
the optical delay waveguides and configured to gate the optical signals entered into the 
optical delay waveguide array, such that parts of the optical signals of th e d e lay e d plural 
different sets which come into a prescribed time-slot region at the identical timing a re 
extracted during a oinglo proooribod timo slot r e gion simultaneously at the identical timing: 

an optical switch for switching the optical signals outputted from the optical delay 
waveguide array; 

a second optical delay waveguide array formed by a plurality of optical delay waveguides 
with mutually different delay amounts in units of time-slots which are configured to delay 
the optical signals switched by the optical switch; 

an optical combiner configured to combine the optical signals delayed by the second 
optical delay waveguide array; and 

an output optical waveguide connected to an output port of the optical combiner, 

wherein the optical signal processing device is a purely optical device for optically 
processing the optical signals multiplexed on the time axis that operates entirely in an optical 
region. 

12. (Original) The optical signal processing device of claim 1 1, wherein the first optical 
delay waveguide array delays the optical signals such that the optical gates extract a group of 
the optical signals at an identical timing, and the optical switch switches the optical signals 
so as to interchange signals within the group of the optical signals. 
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13. (Original) Hie optical signal processing device of claim 11 3 wherein the optical delay 
waveguides of the first optical delay waveguide array and the second optical delay 
waveguide array are provided in forms of silica-hased optical waveguides, and the optical 
switch realizes a switching function at each intersection between each input and each output 
in a form of a Mach-Zehnder optical switch having a thin film heater formed on a 
corresponding silica-based optical waveguide. 

14. (Original) The optical signal processing device of claim 11, wherein either one or each 
one of the optical splitter and the optical combiner is provided in a form of a multi-mode 
interference optical coupler. 

15. (Original) The optical signal processing device of claim 11, further comprising: 
a TE/TM converter inserted in the optical delay waveguide array, 
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